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mm^ir rm (a) x\t cb) tt-ttyMn. 
(a) mm&msm* 8 {cib*©7 $ y usaifc*** * 

(B) !EJ«J3i©B50##8JCfB«©r$7»S3?aK:Sv^T, l*L<tt»fi©7 
$;i0ti, if A, tfflU Xtt»&fc£tr7$;»Kflj**>fc»;, fro 

[»#£2] TB (A) Xtt (B) fcaH" KfSDNA 

o 

(A) B»D*©H»>J#*8»cia«©T$7»BMS:*t**>^i'ft. 

s ;»©«!*, xx* *?a. ttitk xttaffi&*toT§^»K5!f*e>ft»j» fro 

[M^3] TIB (a) Xtt (b) tCa*-rDNAT*4S#£2 8B*©D 

NA. 

(a) IB^©SJ^J^ 7©^S$#1 ~ 1 1 0 1 fr 3 tfDN 
A. 

( b ) s*i&©6!8[#* 7 i ~ 1 1 o i fr t>%zi&mmwtx h u > 
yx>hi&^#TT';w^j^xu fro, abc h^yxtf-fi-zmm? 

[»#«4] TIB (C) Xit (D) {C^1-^>;^g 0 
(D) KJ0*©B»!f#*9K:8B*©r$7»KJ!IK:fev^T, l*L<tt»«©7 

^y^©gf&> *$c, J? a, ft*, xtt*ttfe-&tf7$ ;ra#ifr*>fcu, AB 

C F5^*"-i!-0ATPa s e ?Sttfc#*5 # y M K„ 

[»#«5] , TIB (C) Xtt (D) Kas-r*>^^ftS:3-K1-*DNA 

c % ' 

(C) ffifll*©K*J#*9K:iB*©7$ ;»B*I«:#tS 



10-360621 



$.jm<DW&> #a. ttta> x&m&z&tiTSjmmm^**). fro 

\ ABCh5>*iK-*-©ATPa s eiSftS^I-S^/^Ko 

IM*^6] TIB (c) Xlt (d) lC^-tDNAT'$>SS^5iS^©D 

NA 0 

(c) K#I«©60U#* 7 l 1 1 7-1 7 2 5fre>&S&gBB#!?:-g- 
t?D N A„ 

(d) s^oa©.B!jB## 7 ©tiii#-& 1 117-172 5fre>fcs&siE?!U:* 

hyyj/'xVb^fTf^^yj^XU fro. ABCh5>^-^-0 
AT P a s e^SSSr^-f 5 * 3- KtSDNA. 

[»^«7] TIB (E) 3Ui (F) Klasi- 

(E) B8l&©fi!gf£-9 1 0CB*©7$y»i£D 

(F) 5£|$©5!£l## 1 0Ce*©7$y»H!aUca3^T, l^t<ttlS<@© 

» 

7§7^©ssi> #a. #itu xttiEia *-&trr^ y KiBWfr&fty, fr 

[»*E8] TIB (E) Xtt (F) ICSt^^^Stn-KtfiDNA 

o 

(E) E^©M#-f 1 O(Cffi*©7$;»B0!l&«"*6 

(F.)-B^i*©Beja##i otciB^©7^ jmmmiz&^T. i^l <»»«©' 

7$ ;»©«&» *?A> tfitk XJiaffiS*to7$7MHB^fe*y, 

O. ABC h5>X>K-^-^iMSf >A?Mo 

[»#«9] TIB (e) Xtt (f) iC^-f D NAT' 2 |Eil©D 
NAo . • 

(e) -B»93i©ffi5!l#-£7©£3£#-&l 7 5 9-2 3 6 7 fr e>fc*ifi3BI#Ifc3:- 
&DNA 0 

(f ) B#I*©6!*9S# 7 ©&g#-5§- 1 7 5 9 — 2 3 6 7 fr t> £ 6 ^Sffi^J i: 7. 
hV hfc^#TTVW 7'J#WXU fro, ABC h 9 

[8f#«l 0] B!fl##8g»©7MMWfc%***>-tf*R«:3- 



#¥l 0 - 3 6 0 6 2 1 



-T6__ib?!I-. 0I_*©7^»i^_£*a*>*i'*tfc=i--K 
t&&mwfl _ D N A. 

[St 11] B0»J## 7 E«© __«*fl t S »#£ 1 0 ffi«© D N 

Ao 

[»*©#llia;S-„_ 
[000 1] 

$9i«"abc h7>*#-#-&tf*©iif£j£#T-„s 

[0002] ■ 
[«©&ffi] 

*ITV*S#, «€•©— OfclTATP^t>y h (ATP binding cassette) X- 
7t-7T$ U- (ABC h^>*/K-#-) tf^tlT^S (C. F. Higgins, A 
nn. Rev. Cell Biol., 8, 67 (1992)) . 
[00 03] - 

gf©#>/\*^3rt-„»;. *©__»*««_._ bT*ft©ittJBW^©JJiya*T 

%g©_mcfc&s„g„#LT^£_#x^*iTv*£o 

£**IS£#>^*R&fcV*TV*S_^;b4VCV*S (Reizer, J. et al., Prot. 
Sci. 1, 1326 (1992)) „ 

_[.0_0JQ_4_] : 

ABC h9>^5K-^-X^i^©^^MM©i&^-I^C„#L/TV^§fc„, 
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im. £ •& 5 z t tfx- t s £ #*. e> *i s . 

' [0 0 0 5] 

#8?*t$*u abc h7>*iK-#-©tai&#£3-K-r&&*fi£^ii, 

ft©%>©##v\. 

[0 00 6] 

GATj £B&1-) Sn-mie^^n-r^tfe. ^©igglcfeVNT. 
GOGAT5:n-Kt6l^ (gltBD) Sr^trDN ABrtftf . 7$.Jm<D 

[0 0 0 7] v 

"rftto%**lHtt, A B C h 7 >X5K- ^-OiMX'fcS ? >/t?g« & 
tf-t4x&&n--K"*6DNAT»&$ D 
[0 0 0 8] 

*»W©ABCS9>^>K-*-©f|ll0#|j*ja^tt\ TSB (A) X« (B) 
(A) IB^©SB^I#^8{CE«©T5^KiB^J$:^1-S^>A^e 0 

(b) g2^©B2^Js-^8icE^©y5 jmmmK&^T. i%L<\mm<?>7 

, ABCh7>>S5K-^-S:#^-r-5^>7t^^„ 

_ _[.0_0-O_9j - " 

*«W©A-BC h5>X7K-^-©^2©^^tt, TK'(C) Xtt (D) 



0-3 6 0 6 2 1 



(d) mFm<Dm?m%9\cmm<DT5.;mmmz&^T. istl <»»«©? 
s.;m<DU&. mx. ma. xiz&GLZ'Sftr^jmmm^&v. ab 

Ch7>^-^-OATPa s e^ffiSr^tS^ >/1^Mo 
[0 0 10] 

*^0ABC H9>*#-*-©J|l3®llMWfc£tt, TIB (E) 3U* (F) 

(E) SJ#J^©S!#I#^ 1 0lCiB®©T$yM^JS:^-r^,^>/t^g o 

(f) nm*ow9i**i o\zmm<D7$;mmmzi3^x. i%L<imme> 

7$. ;Wt<D^&. KVk. MA. titia.. X\t&&Z%ti7$ JMmflfrbte*). & 
o v ABC -£$Ej&-r 5 

[0 0 11] 

*l§^!J±*fcl ±IBABC h7>X;K-#-©#*i$/£# 
3- Ft £DNA&ii&-f5„ 
Se>tc*^tt, ABC h5>X;K-#-5:n- T-T3;t^n>$:3l&-rs 0 
[0 0 12] 
[0 0 13] 

[««©«©»»] 

DM^©35«llC#&1--SO R F t LT £v^£*lfc%©-e& »J % ft© £ $ £ b 
[0 0 14] 

? h.7 7-^>*AATCC13869CDSSfe#DNAS:ttai:U xj/.xU t7 • 3'J 
K- 1 2 (Gene, 216 0#, 1~1 1 1 9 8 7^) RXf®M i^vilU 
V£t^_jjfeUhfS/X, GenBank accession No.X89221) ©git BDli-f0 

T?fflH#©iSv*iH$©&iS5!ar* m*.\smm$t<Dwmm9 1 KL&ir&&wfflt:m 



o rv o »-7 o o o 
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* S ^ 5 V -£tfffi*!Hft©KJ»J#* 2 JC^figSS^I ££-f 5 75 -fv-£M 
V^PCR (#U^9—tf • > • Ur^^3» {C<fcU. »1. 4 k b©D 

-NA^SrlR^-tS. ^Hf/t^-rU A • 5* h7 7-*>*AATCC13869« 
, ATCC (7:* • ^W7 r - it))]/?*- • n l/^ 3 >( American Type Cultu 

re Collection) : 7*y*-&*B. *y-9>K 20852. Uy9\Zfr^ 
->K5>f7 10301) 2>\£>A#*5z:i:#T*£.5. 
[0 0 15] 

DfA • 5* h77-^>^i* ATCC13869©$g;fettDNA54 ^-'J-CDaDZ 
-/W :/y *y-t?-2/£>&fr*\ ltffB7D-7tC^>f ^U^XtSDNAi 
fi&flHTi-SifcCfcy. g 1 t ,B-D»€^i:i:%»K:#»W©DNA%-Bl#1-© 
Itj^Tfti. fftftlTDN.A^^^y-OWMfC, HindlinfflHtfUfcSfeftfls 
DNAfc«v*S£, ±fBDNAWmM&l 4 k b©^f MoBi^t LT#5 

[0016], 

±l3©DNA»T#lCttg 1 t BD*^f#-£*tl, *©T^fCtt. *^^e>g 
1 t BD3tfi^-fc»iej*C2o©*-7>y— r-f (ORF) tf# 

3tie>©0RF(i, K^J^TKjgVrSM^fc^ft^OR.F©^ 
, 2#B&Uf3#B©OR-FlC*n-f*l«a^-6, 
[0 0 17] 

£8B&%#9 IC^I" i: 9 ±E 2 o © O R F tt» . *i & ©±8fclC#£-r 6ffi© 
-o©orf£:£&£, **n>fcjBjSLTv*5i»rtBtt#&*. z:©ORFtt, 

@2#I## 7 tC^-r^SB^JtC^ £ *lS O R F © e> *> 1 # S ©O R F IC^S-T So 

zffiitiffiORFii yi/tr/^^u ->a • 5* h77-^>^^ m^.«7 

l/XAV'rV ?A • 5? h:7 7-*>#AATCC13869©g!&#DNA&|gM£l/ 

» KI«*©BW*#5C^t-*ISB!^ft*1-*75>fv-aiFi»B*©|BJ>l#^ 

6lC^t&gIBm£t5:/5>rv-;&^fcPCR{Cj:y^ 8kb©DN 
Affi# ^lTIfc#;r& 3 3©DNAISt#JCWu BlftftSORF© 



m^P^u2 i i — q n q 
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[0 0 18] 

(1. 3kb) fc, »1. 8k b©DNA»itttf>CD£gfB?!) (1. 1 k b) £3 
[0 0 19] 

±iB©£0 R F tt, f®tt£i»f!lfttfR|lt«ffi«i!!)ftXB^tfi8 (bjWCfco 
[0 0 2 0] 

3X PCR, ^7^5 KDNAOiE DNA<Z>«Wfa0f*IS»..»3R«ift, ? 

tlTV^iiS©^S5:^-rS3i:^T*^So 3tl?>©^li Sambrook.J. ,Fr 

* 

itsch.E.F. ,Maniatis,T. , Molecular Cloning, Cold Spring Harbor Laboratory 
Press, 1.21(1889)^{C|S«£*lT^S„ 
[0 0 2 1] 

#©fflWfcffiHttifc«fcfTofc. ffl^fc-r- EMBLfcitfSWISS-PROT 
Tr&6„ ^©SSJIL 3tie>©IH?!I{i. $1 Cn^«C*£3ftT-v*S'y^ 
•2I&H4ABC h5>3.JK-#-£«t/£-f SATP a s. e * Jt&tff*i 
tin - K-tsae-T-fcfflBtt^Sft&tife. z:ti$:-^tf3o©ORFl4^-^D> 
£ U T ^ 5 «T IB & S o 
[0 0 2 2] 
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mi 



m 




a* 






artP 




E coli 


J. BacterioL 175:3687-3688(1993) 


31. OX 


artP 




Haemophilus influenzae 


Science 269:496-512(1995) 


31.8* 


glnQ 


9'trH'J 


Bacillus 

stearothermophilus 


j. oacienoi. I /O.4O//-400OC1991,) 


35. 4% 


glnQ 




E toli 


■oi. uen. ueneu ZUD.ZbO-Zb9l.19oD,) 


33. 5X 


gltL 




E coli 

f 


GeneBank Accession NaU10981 


33. 5X 


gltL 


* 


Lmcimj^Jli J. J- Uo Jill 1 1 Jrrl 1 AHf-* 


science Zozy : 49 o -5 1 2 ( 1 995 ) 


31. 2% 


gluA 


* 


Corynebacterium 
glutamiciuD 


J. BacterioL 177:1152-1158 


34. 4X 


hisP 




E coli 


Nature 298:723-727(1982) 


33. OX 


hisP 


uv/y 


\ 

Salmonella typhimurium 


Nucleic acids Res. 15:8568-8568 


34.4% 



[0 0 2 3] 

*i6&*>;t?g©#fttfit&;b*ifci*ffiy, ljgL<tt*»©(a«T?©l*L 
<tt'«fl©T5y.Sf©ffift, JPA, #*D> XttiS»fi*-&toATP|g-&*> 

J 

> *©{ d ft T / K ©« v ^ S a K©itfM*aiHC * 
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[0 0 2 4] 

±ib© «k ? ft a b c h 5 > * * - (Dm&f&ft t %n ®tc m-<o * * m 

^ if A, #iD. Xtt^Sr^tf^^^igSSB^I^^I-S^ 
fclC<fcoT?§e>*l£. ±ia©<fc?&efc^3*l£DNAWu ft**qe>*Vt V* 

t5DNAS:k h*D*^;i/75 >^t*>f >t^D&3rr5;£8j, &£*&*©*> 

frmmM£t~\*x-*y->\'-H'-=-hu-}i--buv{f7-v> cntg) %,l< 

[0 0 2 5] ' 

±IB© £?&&«©©&, ffj&k Xtti£&^lC«, 

t 

^5r^-T5 tt£*©fifci&, a-$>*©av*tcgo* < 4§-£ft £*©?c$fc£ D S 
£A (mutantXttvariant) =fc#$*l&„ 
[0 0 2 6] 

«fc »K A,B C h7>^3K-^-©#^^i:ll^{C|^-©^ > 

F-rSDNA*fcliitl&^Jf-r5iBllS^e>, MAtf. ATPaseC^otli 
, K#l## 7 ©&S## 1 1 1 7-1 7 2 5^e>ft-5JS«SB^IS:%-r5DNAi: 
, x b 'J > hft^TT'A>f ^'J ^>f XI, fro, «fltofcft0©4tf£&« 
Kt5DNA^$^t5Iil(C«|:oTt), ABC h5 > X 

«&-tf-&.o.%a±.©ifimttfcto^ y>fxu -e*i<fe »j w 



#¥l 0-3 60 6 2.1 



:/y**>fif-S/3>©&^©&#T*&S6 OTC, 1XSSC, 0. 1%SDS, 
#£L<tt« 0. 1XSSC, 0. l%SDSJCffi^1-Si&tiST*A>f^'J^ 

[0 0 2 7] 

$g£ v fc % ©^ v * a©« **c «k »j ?g& & & o fe & © * ti & n e> 

[0 0 2 8] 

##S9I©ABC h 5 2/ fen- K?-$DNAfttf ABCh 
5>X7K-^-©^-^n> (JS^T. 3*ie>S:#k: ^^©it-K^j. fcv^sfc 
ti, nU:rflWB©MK:ftffl^5ifc#T?# So -t£t>*K #589!© 
ABC N5>*JK-*-Xtt-t©*jfcjS#tt, T^swHDmrntzmzLT^zt. 
#Ae>*i5£#>! 3tie>©»^0^3S$r^tSz:i:{c«koT, »»©75y 

[0 0 2 9] 

V^#«543y*;^fy 9AMCiR^SiHfcjBia^^ (Int. J. Syst. Bact 
eriol., 41, 255 (1981)) . *1tnV *X9tV V-J*M£&nK.3mti>'7]/\Zrt 

[0 0 3 0] 



UI3X**TI7 i 1 o r\ o 
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3'J 



'J >7A 
'J -7 A 

'J >72> 
'J >7A 
V -7 A 



75 Ah (n'J^^f'J^A'^^A) 





y ?a • 






V • 






U t?h • 


^^--<5ryx 












-fe y * u 


5 # n^-r- 


y fA • 





[0 0 3 1] 

ay */t*T-y "7 A • 7th7i/K7-f7A ATCC1 3 8 7 0 
ny^Tt^T-y ^i* • 7th^^A ATCC1 5 8 0 6 

3'j *>t?-ry • y^-r ATCC21511 

3 y ^.yt^T-y • 3))l>j-x. ATCC1599 1 

n 'J *A9 7-V Vh • tf)V9 *jt]2± ATCC 1 3 0 20, 1 3 03 2, 1 3 
0 6 0 

ny^yt^^y^A • 'J y>7i> (nV^ytirf'JfA'^H^AA) AT 
CC 1 5 9 9 0 . 

^n^^r'J^A- ^7*3-5 ATCC1 7 9 6 5 

3n;t^f'J'?A-t- ; E75;^^^ AJ 1 234 0 (FERM BP 
- 1 5 3 9) 

ny *A*-fy • A-if2'j7 ATCC 1 3 8 6 8 

A j?.xJ[LftA_!_y -f /ty^jjtA ( 3 y » 7< j r y »7 A • $ * A) 

ATCC 14020 
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zfU¥At"rV "7 A • V=yKlx (3'J *Ajrfyfi • A) AT 

CC13826, ATCC14067 
.yi/^i'f'J '?i*-'f>yyt7^7A ATCC 1 4 0 6 8 
^bl^K^y >7A • h7iW>^A (nn^f'J7A • $ 

iih,) ATCC 1 3 6 6 5, ATCC 1 3 8 6 9, 
-fUVXtr.T-V «7A • D-feftfA ATCC13 82 5 
^btf/1^^U >7A • *9*D»Jf-f *A ATCC1 4 0 66 
^l/^^f-U >>A • ijx ATCC1 9 24 0 

^l/bf^^-f-U >>A • TJi/JU* ATCC15111 
~f 1/ # t" y ^ A -fe y 5* A ATCC15112 
$?DAi?fU7A-7> : E-r7'f7A ATCC1 5 3 54 
[0 0 3 2] 

llt\$. zft&©*w©*«xtt««##w , &*is. »£-?•$©*«»,• & 

fi^&7"7^ FS©'<**-CMLT#&4i**ift*'<**-T?3y 

ZfcK*oTfr3£fc#T*£*.. *©BL v/l/^qtr-ffl©.* 

**-£lthu ny*siBS-ea^*»m**^^5 h\ -«a.tf#T-©%© 

[0 0 3 3] 



p AM 


3 3 0 


m 


|Bg 5 8- 


6 7 6 9 9 %&m^m 


p HM 


15 19 




|B§5 8 - 


7 7 8 9 5 *&W*m 


P A J 


6 5 5 


m 


|Bg5 8 - 


192900 ^&m&m 


P A J 


6 1 1 




m 


± 


P A J 


18 4 4 




m 


± 


pCG 


1 


m 


IBS 5 7- 


1 34 5 0 0#££#Jg 


PCG 


2 


m 


IBS5 8- 


3519 r-z&mem 


PC£ 


4 


m 


§Bg5 7- 


183799 ^tem^m 


pCG 


1 1 




m 


± 



1 o 



lU Ml ttt 1 i 
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[0 0 3 4] 

=3 U mkA*;i/^^ (#g§¥2 - 2 0 7 7 9 1 

"BR) CJ:'JfT9 3i:m5. 
[0 0 3 5] 

V-T*mA-t2> ictt. D N A±{C#n hT-:££1-5IB7!l&fl 

®lC=PJJ§LT*Brai&X.lC«t: »Jfr ? (Experiments in Molecular Genetics, Col 
d Spring Harbor Laboratory press (1972); Matsuyana, S. and Mizushima, S. 
, J. Bacterid., 162,' 1196(1985)) „ ^&#DNA±lC#=lt?-#:G£l- 

y K • U If- htfftlllT-gS. &SV>tt, #g§¥2- 1 0 9 9 8 5.*&4RlC|ftot 
[0 0 3 6] ' 

[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

(1) -f\/\frt9?-y VJ± • 5? h77-^>^A ATCC13869©gl 
t_B D ^e^©.^_n - yjf 
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KJr-^-J^L/fep — Bacterial Genomic DNA Purification Kit (Ad 
-vanced Genetic Technologies Corp.fg[) &£}^T» 7l/VAi7f- U «)A • 
h:77-*>#A ATCC 1 3 8 6 9 0KSMDNA^I|?lfc o 3©|£-6tt 
DNA5:iii:U ftfi2#y l/tf^K^^v-Kja^T, PCRff 
^ny- (/\>u-x-y ytig, Yvt by-fUTs. 1 9 8 9*f) SKfciH 

[0 04 0]' 

ffl^Tis|©Illll0a£?:ffofcc &gS#!J©&5£B:> DNA Sequencing Kit 
(Applied Biosystems*±|g!) V\T Sanger ©#& (J. Mol. Biol., 143, 161 
(1980) ) CftoTtfofe. MS*lfe*aSiiy!IS:7Sy»B?!K:ailiuT, * 

ms£p§©g 1 1 Bmte+fr^mztizr s. / wmf&t-imL&tz.^ *a 

Htt#iffrofc©T% PCRICJ: »Jif«l/fcDHAW#l4:7l/lf/**T-U «?A • 9 
9Y"7 7—ty*k ATCC1 3 8 6 9©g 1 t B.3t£?-©— aJTf&SfcflWr 
Lfc„ £©PCRJ«IDNA|fl#fc:7n--:/i:U ±»©#SST*S8l,fc:/l/tf/t 

'^^-7^h77-^>^A ATCC1386 9 ©tfiftDN A 
JCJ:»JEcoRK BaaHI, Hindu I, Pstl. Sail (Slifti) T?«J»rl,fcl0T#tCO 
V*T. DIG DNA Labeling and Detection Kit (^<-y >#- • V>/N>f A&§?) 
£ffi^T1Hf>A>f^y *Vi?-t/3>£frofc. Hindlin?flJWfS 
tl 1 4 3r D - * © « if Win O - ^DN A t A -f ^* V #V % f & 3 £ # ¥ff 

[0 0 4 1] 

TCC'l 3 8 6 9|fe^#DNA©HindIIIW^&7^n-^«ft#iSL, » 1 0*D 

^±©DNA^^/^X/t * $f- Jg mU h , EUR £ *l fcDNAISTtf 
KSHHi'ndHI (SSJittS) T*^J»Ttfc^^^-pMW219 (^y >§g) 

1 A tp3X*feTT7 1 1 _ O A 
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Ml 0 9©3>tfx>h-fe;i/ (S&SttS) &«V^T»Jt«jft&ffofe. 

-&tfc£iPTG (>f y^D^;i/-^-D-^^-**^^ htr^^S/K)- 1 o^ & / 

ml, X-Gal (5-^0^-4 -{7UU-3 — {yFVJI/-p-D-H59 
hi/ K) 4 0 /* g/m l#.tf#:f-V>f */y25ti g/ml £-£&Li£ifi (A* }* |, 
'J^K>10g/l, XZh^ — T* hx^p^. h 5 g / 1 , NaC15g/ 

i, ssusg/i, P H7. 2) (cgftu m^Lfce^onn 

x-£^y±tf\ *nnx-#ltu £>l ,0 0 0M©^g^#$:#^ o 
[0 04 2] 

0 51, *gH.&> 1 9 9 2^) &«V>T-^9X$ KfeW|il/fc. 7°u-7£LT 
A V* fcDNAK*!!© 3SS!*J#ftft t T V* S gP# & % IC^g? t fcffitflS^ 3 

£LT. ±13^9^^ KS:^^LT±fBCD^#T*PCR5:ff<r\ £©^9>fv 
-S:J§V\T:/l/fcfW-ry - 7?h77-^>^^ ATCC13 869© 

*fe#fe*a4:bTPc'RSfTofei9Ci»(ia*i*DNAWr^ri:BD«&i. 3*n 
*-*©*SS©«im«tf##e>ftS:/5:*$ Kfc«#*<5JB«t&M*fc»Rl, 

[0 0 4 3] 

(2) :7l/lf/t*T-y ^ • 9* h^jc;i/^>^A ATCC 1 3 8 6 9 gl 
t B D«e^&*toDHAWf^r<D^tta6SW©ft3£ftt;A B C h 5 * -it 

£^©#11 

±e (i) c*y#e>nfe»K«jft#*»&TA/*y-aiK:j:y«»Lfc^9x$- 

KDNAtt, ^l/W^f'JfA-5^h7i^>^^ ATCC1 3 8 6 9^ 
l 4^n^-^©DNA»rAS:^-ev^fc. ±E©#i£i:H«Cl,T 
, #e>^lfc^7X$ K©^l/^/t^^U A • 9* f7xW>^A ATCC 

1 3 8 6 9 $&#£&©& 1 4*a^->t©DNAWr^©^aiSBi»ga3tfeffofc 
•.f^^^ff&^DNAWWJC^g 1 t BD3t<g*©£*#£**iTV*fc 

5 o 'o b pgA±o^--^> • y — r-r y*f • V U-A^g l t BDie?©~ 
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TffiiZ7£mfrt>&fagK2m&&L. z.Mo*-7°y • v-^j yf • 71/- 
£©T$SJC it * - $ % - # - $ Ji&gB^JfcSMS-r S 3 £ #>$I e> £ & o 

[0 0 4 4] 

^l/lf/t^-rU tfi* • 7^ h7x;i/*>*A ATCC 1 3 8 6 9^6#£f!J 
ES^BamHlT'^b LfcDNA»r#fr B3f£Bi!$l#-5 5 J: BHWg-. 6 iZB L 
fey.5>fV-fe«t\ LA PCR in vitro cloning Kit ZM^TitU 

--y?*ft^tz„jtmy'5Jv-zm^T?cR$:f7^fc&^ m.s*w<-x 

©DNA^^lf«B$tlfe©T\ £©DNAtft#?:±iB£|l$©#&T©&ggB?rj©& 
££f?ofco ^0^, «tB3*lfeDNA»i#CB: % _hlB©2o©tf-7'> • U- 

Tjy?- 7 i/-A|5±$£ic&M-t-5. $&3507^ JWiQ>*-7°y • y— ?-f> 
^ • 7i/-A^**nTfe»J, se>c*©±«cii:7n*-*HB£fcii££*i 
§I^6t'53i:%ie)^i:4^fe 0 ife^t, ZL©3f@©#-7> • y 

[0 0 4 5] 

CaVriI»JT*&S. K#l«K#l#-&7©BBaFK:H:, -£©&3SB#lfr*>Ji£3*iS 
M%(D7$. JBfcfflkifc Lfc. Zl©e>*>, *aS#-^'l~1101j5i5l#@©*-7 , > 
• 'J-f>f 1117~1725# 2 #@©^--^> • y -"r^yff • 

7l/-it% $ e>tC 1759~2367# 3 mB<D*-zfy • U— r-f>^- 

&£„ J £*i J ?*i©;t-:/> • y— r-f 7U-Atc«fcyn-K$tis 
«>, * > a * g##©«itg £ «MR^T-fe -s mm^y°^- #-h<d 

M£ IC J: y £ ft 6 3 £ *U < *I £ *IT »J , ±IB©# * * K©«^lC % 

*^*->@S©l&£#£CT^£^tg4£tf&£ <> Sfc, 3 3T*i£5&£*ifc:/n 



miff 5*32. i i - a n 
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[0 04 6] 

# 7 s n 5 dna 35 <trH-*uc 3- K£*i5£-#>/t?Hte, ny^/^f'J 

^AM^T'ttif^O^^&tf^^/t^gT^SZi:*^^*^*^*:. ZL0) 
A * f T* lC?gg $ *lT ABC b5> 7s tK- # - ©ATPjg£ * > /<? ij g& # 

[0 04 7] 

[$&$©&£] 

[0 04 8]. 
■•[«8J*] 

Sequence Listing 

[0 04 9] 

<110> l*©^«cS;^tt(Ajinomoto Co., Inc.) 

<120> ABC h9>7./K-^-S.0 r ^ttS:3- K't-Sji'B^ 

<130> P-6003 

<141> 1998-12-18 

<160> 10 . 
<170> Patentln Ver. 2.0 

[0 0 5 0] 
<210> 1 

<211> 17 : 

_<212^_D^A^ 

<213> Artificial Sequence 
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<220> 

<221>. UNSURE 
-<222> (3,9,12) 
<223> n=a or c .or g or t 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Brevi bacterium lactofermentum gltBD gene 
<400> 1 

ggngarggng gngarga_ 

[0 0 5 1] 
<210> 2 

<211> 18 f 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> UNSURE 

<222> (1,4,7,) 

<223> n=a or c or g or t 

<220> ^ 

<223> Description of Artificial Sequence: primer for 

amplifying Brevi bacterium lactofermentum gltBD gene 
<400> 2 

nccnccngtc atrtaytc 

[0 0 5 2] 
<210> 3 
<211> 32 
<212> DNA 

<213> Ar tif icial Sequence 
<220> * 



mwtmm i 
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<223> Description of Artificial Sequence:primer for 

amplifying Brevibacterium lactofermentum gltBD gene 
~"<400> 3 

aatccacgtg aagctagtgg cagaacaagg eg 

[0 0 5 3] 
<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying BrCvibacterium lactofermentum gltBD gene 
<400> 4 

acgaatgaac aattcaccac tggttgcgcc 

[0 0 54]' 
<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying downstream region of gltBD gene 
<400> 5 

atcctcgaca aggatctgtc eg 

[0 0 5 5] 
<210> 6 
<211> 30 

-<212>_DP ■ 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 

anplifying downstream region of gltBD gene 
<400> 6 

ggtttgtcaa gtgtgccaag acagttgagc 

[0 0 5 6] 
<210> 7 
<211> 2370 
<212> DNA 

<213> Brevibacteriun 'lactofermentum 
<220> 

<221> CDS f • 

<222> (1).. (1101) 

<220> 

<221> CDS , 
<222> (1117).. (1725) 
<220> 
<221> CDS 

<222> (1759) .. (2367) 
<400> 7 . 

atg ctg gcg acc cga eta att acc ttg ttc ttt ttc eta gga ate att 
Met Leu Ala Thr Arg Leu He Thr Leu Phe Phe Phe Leu Gly He He 

1 5 10 15 

gga teg eta acc ggt aac etc agt gaa eta cgt gca caa act act ttt 
Gly Ser Leu Thr Gly Asn Leu Ser Glu Leu Arg Ala Gin Thr Thr Phe 

20 25 30 

agt aca tta tgg gat acc cat aaa gaa acc tat aga gtc tec ata get 
Ser Thr^Leu Trp Asp Thr His Lys Glu Thr Tyr Arg Val Ser lie Ala 
'35 40 45 
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tec gca gca gga caa gac ttc tac ggg ctt get gag act eta cgc act 
Ser Ala Ala Gly Gin Asp Phe Tyr Gly Leu Ala Glu Thr Leu Arg Thr 

50 55 60 

atg gat agg cat ggg gaa att att ttg gca gat cgt caa tgg tta aca 
Met Asp Arg His Gly Glu He lie Leu Ala Asp Arg Gin Trp Leu Thr 
65 70 75 80 

get ccc ctt gat ate ggt gca cca gtc gta tta tea aac aca act ttt 
Ala Pro Leu Asp He Gly Ala Pro Val Val Leu Ser Asn Thr Thr Phe 

85 90 95 

gee gtt gat gaa gga eta ctt gcg cca aaa gat eta ccg caa agt gac 
Ala Val Asp Glu Gly Leu Leu Ala Pro Lys Asp Leu Pro Gin Ser Asp 

100 f 105 110 

gag ate aca ata ttg cat cct cag ttt ctg gat teg gee aaa gag cca 
Glu He Thr lie Leu His Pro Gin Phe Leu Asp Ser Ala Lys Glu Pro 

115 ' 120 125 

gaa tta ctt ggt ttg ctg gag ttc gaa gca tec aac tea caa gtg cca 
Glu Leu Leu Gly Leu Leu Glu Phe Glu Ala Ser Asn Ser Gin Val Pro 

130 . 135 140 

v. 

atg cca aag ate caa age att cca tat gat age gaa gac tea acc aac 
Met Pro Lys He Gin Ser He Pro Tyr Asp Ser Glu Asp Ser Thr Asn 
145 150 155 160 

ccc atg tct gaa gtt ttt acc tac aac att aac ctg gat agt gca gta 
Pro Met Ser Glu Val Phe Thr Tyr Asn He Asn Leu Asp Ser Ala Val 

165 170 175 

aga aac cca ate gta gtt ate ctt ccc gca ggc tta gag ctt tta agt 
Arg Asn Pro He Val Val He Leu Pro Ala Gly Leu Glu Leu Leu Ser 

180 f 185 190 

gat caa^aat ttg teg get cga etc aca cag aat agt ctg ctg ata aaa 
Asp Gin Asn Leu Ser Ala Arg Leu Thr Gin Asn Ser Leu Leu He Lys 
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195 200 205 

gac cag act ggt gtg aac get ctt eta tec tea gag gat tea cgc aat 
Asp Gin Thr Gly Val Asn Ala Leu Leu Ser Ser Glu Asp Ser Arg Asn 

210 215 220 

tat gtg gga get gca tec ccg atg att gac acg tgg gaa gaa age gtt 
Tyr Val Gly Ala Ala Ser Pro Met lie Asp Thr Trp Glu Glu Ser Val 
225 230 235 240 

gtt egg ttg aag gaa gcg aac caa ata ate gee ttc aac get ttc att 
Val Arg Leu Lys Glu Ala Asn Gin He He Ala Phe Asn Ala Phe He 

245 ' 250 255 

gca ttg ttc etc acg acg act ctt gtt eta gca tac tgc act ggt att 
Ala Leu Phe Leu Th^Thr Thr Leu Val Leu Ala Tyr Cys Thr Gly He 

260 265 270 

tea ttt aag aaa tea aag aag act atg ggt age gca tct act agg aaa 
Ser Phe Lys fcys Ser Lys Lys Thr Met Gly Ser Ala Ser Thr Arg Lys 

275 280 285 

tea tec att aag age teg att aca get get aat tgt aga agt aat ttt 
Ser Ser He Lys Ser Ser He Thr Ala Ala Asn Cys Arg Ser Asn Phe 

290 295 300 

cgc ttc aat tec gtg cgt ctg get cgc gaa ccg eta ttt cga gcg ate 
Arg Phe Asn Ser Val Arg Leu Ala Arg Gin Pro Leu Phe Arg Ala He 
305 310 315 320 

tgc age aat age ttc aga tgc tec etc age cag ata ctt aga aca tct 
Cys Ser Asn Ser Phe Arg Cys Ser Leu Ser Gin He Leu Arg Thr Ser 

325 330 335 
caa ttc tat acc tec ate act gec gtt ggt ttt agg aat ctt aat aat 
Gin Phe Tyr Thr Ser lie Thr Ala Val Gly Phe Arg Asn Leu Asn Asn 
340_' 345 350 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



egg ttg gac ttc act ttc att ttt cag ttc gat gaa get tec ttt 



1101 
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Arg Leu Asp Phe Thr Phe He Phe Gin Phe Asp Glu Ala Ser Phe 

355 360 365 

tgaaaagagc acaca atg ata gaa ate aat gac etc aag aaa tct ttt ggc 1152 
Met He Glu He Asn Asp Leu Lys Lys Ser Phe Gly 
1 5 10 

gtt egg ate tta tgg caa ggt etc agt cat aag ttt tta cca gga aca 1200 
Val Arg He Leu Trp Gin Gly Leu Ser Bis Lys Phe Leu Pro Gly Thr 

15 20 25 

atg aca gca ctg act gga gcg tec ggt tea gga aaa teg act ttg etc 1248 
Met Thr Ala Leu Thr Gly Ala Ser Gly Ser Gly Lys Ser Thr Leu Leu 

. 30 ^ 35 40 

aac tgt ctt ggc aca ctt gac aaa cca agt tec gga cag ate ctt gtc 1296 
Asn Cys Leu Gl^ Thr Leu Asp Lys Pro Ser Ser Gly Gin lie Leu Val 
45 50 55 60 

gag gat gta gac ctt ctg aaa etc tct acg cgt aag caa egg tta tac 1344 
Glu Asp Val Asp Leu Leu Lys Leu Ser Thr Arg Lys Gin Arg Leu Tyr 

65 70 75 

agg aaa aat acg gtg g^c tat tta ttt caa gat tat gec ttg att ccc 1392 
Arg Lys Asn Thr Val Gly Tyr Leu Phe Gin Asp Tyr Ala Leu He Pro 

80 85 90 

gac agg aca gtt aaa ttc aac ctt cag ctt gcg gtg gaa aaa cac aaa 1440 
Asp Arg Thr Val Lys Phe Asn Leu Gin Leu Ala Val Glu Lys His Lys 

95 100 105 

tgg cct gaa att cct caa gta ctt cat get gtt ggt ctt gag teg ttc 1488 
Trp Pro Glu He Pro Gin Val Leu His Ala Val Gly Leu Glu Ser Phe 

110 115 120 

gag gaa aag cca gtt ttt gaa etc tct ggt ggc gaa caa caa cga act 1536 

G lu G I x£ Lys~Pro ~VaT Phe G T 1 iTLetTSeF Gly "Gly Glu G InG 1 n Arg Thr 

125 130 135 140 
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gcg ttg gcc egg gta ctg etc aaa aat ccc cga ata att ctg get gat 
Ala Leu Ala Arg Val Leu Leu Lys Asn Pro Arg lie He Leu Ala Asp 

145 150 155 

gaa eea aec gga get eta gat tta aca aac agt gag eta gtc ata gaa 
Glu Pro Thr Gly Ala Leu Asp Leu Thr Asn Ser Glu Leu Val He Glu 

160 165 170 

gca ttg aga gca etc gcc gac aaa ggc gcc acc gtt gtt gtt get acg 
Ala Leu Arg Ala Leu Ala Asp Lys Gly Ala Thr Val Val Val Ala Thr 

175 - 180 185 

cac teg ccc etc ttc cga gaa tea gcg gat acc att ate aaa eta 
His Ser Pro Leu Phe Arg Glu Ser Ala Asp Thr He He Lys Leu 

190 f 195 200 

taggtgcccc aacttttegg agatctcagt gca atg atg gaa ttc tta aac act 

Met Met Glu Phe Leu Asn Thr 
1 5 
cac cgt ttg att gtt etc ggg agt ttg tct ttt. eta ggg eta ggt ttc 
His Arg Leu He Val Leu Gly Ser Leu Ser Phe Leu Gly Leu Gly Phe 

10 .15 20 

\ 

gcg gaa gtc ctg ctg cgt ggc cag tgg tea aca ccg cag ttt ttt gtt 
Ala Glu Val Leu Leu Arg Gly Gin Trp Ser Thr Pro Gin Phe Phe Val 

25 30 = 35 

ttc act ttc ttg caa act ctg ctt etc gta ttg tgt ttt att cct aaa 
Phe Thr Phe Leu Gin Thr Leu Leu Leu Val Leu Cys Phe lie Pr.o Lys 
40 45 50 55 

etc teg gtt cct ttt gtg gtg ctt eta age att gcc caa etc gcg ctt 
Leu Ser Val Pro Phe Val Val Leu Leu Ser He Ala Gin Leu Ala Leu 

60 .65 70 

-gca-ta^ctg-tgt Mt„cat ggt^gaa ,.^_ct j?aa^g^_acc_agc_jcct ttc act 
Ala TyrLeu Cys lie His Gly Glu Pro Gin Ser Thr Ser Pro Phe Thr 



O A 
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75 80 85 

tta att gtt gcc caa atg gcg ttt teg gga ttg etc atg ttc aga ggg 
" Leu He Val Ala Gin Met Ala Phe Ser Gly Leo Leu Met Phe Arg Gly 
90 95 100 

caa egg gtg etc get ttt ate tct gca ggt ggg etc att tgg att ggg 
Gin Arg Val Leu Ala Phe He Ser Ala Gly Gly Leu lie Trp He Gly 

105 110 115 

acc ate gat cca aca aac ggt get tgg tct cct cat gtg atg tec gcg 
Thr He Asp Pro Thr Asn Gly Ala Trp Ser Pro His Val Met Ser Ala 
120 125 130 135 

eta gca ctt gcc gta ttc ttt gcg ctg teg atg gca ctt gga cag gtt 
Leu Ala Leu Ala idf Phe Phe Ala Leu Ser Met Ala Leu Gly Gin Val 

140 145 150 

ctt cga tea aaa gtt gaa caa aga gcc aac ctt gag gag cag gca aaa 
Leu Arg Ser Lys Val Glu Gin Arg Ala Asn Leu Glu Glu Gin Ala Lys 

155 160 165 

att cag aca gaa ctg cgc aga aaa gaa eta age act cca tct gca teg 

He Gin Thr Glu Leu Arg Arg Lys Glu Leu Ser Thr Pro Ser Ala Ser 

v. 

170 175 180 

gtc ggt tgc caa aga act tac gtt tgc agt gat gaa ate gca gga get 
Val Gly Cys Gin Arg Thr Tyr Val Cys Ser Asp Glu He Ala Gly Ala 

185 190 195 

cag tgg teg cga taa 
Gin Trp Ser Arg 
200 

[0 0 5 7] 
<210> 8 . ^ . 

<21-1> 3$7 ■ 

<212> PRT 



9 
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<213> Brevibacteriun lactofernentum 
<400> 8 

Met Leu Ala Thr Arg Leu He Thr Leu Phe Phe Phe Leu Gly He He 

1 5 ■ ■ 10 15 

Gly Ser Leu Thr Gly Asn Leu Ser Glu Leu Arg Ala Gin Thr Thr Phe 

20 25 30 

Ser Thr Leu Trp Asp Thr His Lys Glu Thr Tyr Arg Val Ser lie Ala 

35 40 45 

Ser Ala Ala Gly tin Asp Phe Tyr Gly Leu Ala Glu Thr Leu Arg Thr 

50 '55 60 

Met Asp Arg His Gly Glu lie lie Leu Ala Asp Arg Gin Trp Leu Thr 
65 f 70 75 80 

Ala Pro Leu Asp He Gly Ala Pro Val Val Leu Ser Asn Thr Thr Phe 

85 90 95 

Ala Val Asp^Glu Gly Leu Leu Ala Pro Lys Asp Leu Pro Gin Ser Asp 

100 105 110 

Glu He Thr He Leu His Pro Gin Phe Leu Asp Ser Ala Lys Glu Pro 

115 120 125 

Glu Leu Leu Gly Leu Leu Glu Phe Glu Ala Ser Asn Ser Gin Val Pro 

130 135 140 

Met Pro Lys He Gin Ser He Pro Tyr Asp Ser Glu Asp Ser Thr Asn 
145 150 155 160 

Pro Met Ser Glu Val Phe Thr Tyr Asn He Asn Leu Asp Ser AJa Val 

165 170 175 

Arg Asn Pro He Val Val lie Leu Pro Ala Gly Leu Glu Leu Leu Ser 

180 185 190 

Asp Gin Asn Leu Ser Ala Arg Leu Thr Gin Asn Ser Leu Leu He Lys 

1_95 i 200_ _ _ 205 

Asp Gin Thr Gly Val Asn Ala Leu Leu Ser Ser Glu Asp Ser Arg Asn 
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210 215 220 

Tyr Val Gly Ala Ala Ser Pro Met He Asp Thr Trp Glu Glu Ser Val 
225 230 235 240 

Val Arg Leu Lys Glu Ala Asn Gin He He Ala Phe Asn Ala Phe He 

245 250 255 

Ala Leu Phe Leu Thr Thr Thr Leu Val Leu Ala Tyr Cys Thr Gly He 

260 265 270 

Ser Phe Lys Lys Ser Lys Lys Thr Met Gly Ser Ala Ser Thr Arg Lys 

275 - 280 285 

Ser Ser He Lys Ser Ser He Thr Ala Ala Asn Cys Arg Ser Asn Phe 

290 295 300 

Arg Phe Asn Ser Va^rg Leu Ala Arg Glu Pro Leu Phe Arg Ala He 
305 310 315 320 

Cys Ser Asn Ser Phe Arg Cys Ser Leu Ser Gin He Leu Arg Thr Ser 

* 325 330 335 

Gin Phe Tyr Thr Ser He Thr Ala Val Gly Phe Arg Asn Leu Asn Asn 

340 345 350 

Arg Leu Asp Phe Thr Phe He Phe Gin Phe Asp Glu Ala Ser Phe 
355 360 365 

[0 0 5 8] 
<210> 9 
<211> 203 
<212> PRT 

<213> Brevibacterium lactofermentum 
<400> 9 

Met He Glu He Asn Asp Leu Lys Lys Ser Phe Gly Val Arg lie Leu 

1 5 10 15 

_Trp Gln^Gly Leu Ser His Lys_Phe_Leg ProJJlyThr Met Thr Ala Leu 
20 25 30 
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Thr Gly Ala Ser Gly Ser Gly Lys Ser Thr Leu Leu Asn Cys Leu Gly 
35 40 45 

- Thr Leu Asp Lys Pro Ser Ser Gly Gin He Leu Val Glu Asp Val Asp 
50 55 60 

Leu Leu Lys Leu Ser Thr Arg Lys Gin Arg Leu Tyr Arg Lys Asn Thr 
• 65 70 75 80 

. . Val Gly Tyr Leu Phe Gin Asp Tyr Ala Leu lie Pro Asp Arg Thr Val 

85 90 95 

Lys Phe Asn Leu Gin Leu Ala Val Glu Lys His Lys Trp Pro Glu He 
^ 100 105 110 

Pro Gin Val Leu His Ala Val Gly Leu Glu Ser Phe Glu Glu Lys Pro 

115 f 120 125 

Val Phe Glu Leu Ser Gly Gly Glu Gin Gin Arg Thr Ala Leu Ala Arg 

130 ' 135 140 

Val Leu Leu Lys Asn Pro Arg lie He Leu Ala Asp Glu Pro Thr Gly 
145 150 155 160 

Ala Leu Asp Leu Thr Asn Ser Glu Leu Val He Glu Ala Leu Arg Ala 
165 170 175 

£ Leu Ala Asp Lys Gly Ala Thr Val Val Val Ala Thr His Ser Pro Leu 
180 185 190 

Phe Arg Glu Ser. Ala Asp Thr lie He Lys Leu 
195 200 
[0 0 5 9] 
<210> 10 
<211> 203 
<212> PRT 

<213> Brevi bacterium lactofermentum 

<400>_^o _ 

Met Met- Glu Phe Leu Asn Thr His Arg Leu He Val Leu Gly Ser Leu 



9 Q 
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15 10 15 

Ser Phe Leo Gly Leu Gly Phe Ala Gin Val Lea Lea Arg Gly Gin Trp 

20 25 30 

Ser Thr Pro Gin Phe Phe Val Phe Thr Phe Leu Gin Thr Leu Leu Leu 

35 40 45 

Val Leu Cys Phe He Pro Lys Leu Ser Val Pro Phe Val Val Leu Leu 

50 ■ 55 60 

Ser He Ala Gin Leu Ala Leu Ala Tyr Leu Cys He His Gly Glu Pro 
65 _ 70 75 80 

Gin Ser Thr Ser Pro Phe Thr Leu He Val Ala Gin Met Ala Phe Ser 

85 90 95 

Gly Leu Leu Met Ph^ Arg Gly Gin Arg Val Leu Ala Phe lie Ser Ala 

100 105 110 

Gly Gly Leu He Trp He Gly Thr He Asp Pro Thr Asn Gly Ala Trp 

115 » 120 125 

Ser Pro His Val Met Ser Ala Leu Ala Leu Ala Val Phe Phe Ala Leu 

130 135 140 

Ser Met Ala Leu Gly G^ln Val Leu Arg Ser Lys Val Glu Gin Arg Ala 
145 150 155 160 

Asn Leu Glu Glu Gin Ala Lys He Gin Thr Glu Leu Arg Arg Lys Glu 

165 170 175 

Leu Ser Thr Pro Ser Ala Ser Val Gly Cys Gin Arg Thr Tyr Val Cys 

180 185 190 • 

Ser Asp Glu lie Ala Gly Ala Gin Trp Ser Arg 
195 200 
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go 
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